Atypical tetracyclic antidepressant maprotiline is an antagonist at cardiac hERG potassium channels.
Maprotiline is an antidepressant compound with an atypical tetracyclic structure that is widely used in elderly patients due to its favourable side-effect profile. However, there have been reports of proarrhythmia associated with maprotiline and in vitro studies of its electrophysiological properties have been lacking. Therefore, we characterised the effects of maprotiline on cardiac hERG channels. hERG channels were expressed in HEK cells and in the Xenopus oocyte expression system. Currents were measured using a whole-cell patch clamp and a two-microelectrode voltage-clamp. Maprotiline inhibited hERG currents with an IC(50) of 8.2 micromol/l in HEK cells and 29.2 micromol/l in Xenopus oocytes. Onset of the effect was rather slow and took several minutes. No wash-out of effect was observed. Maprotiline blocked hERG channels in the open and inactivated states, but not in the closed states. In mutant hERG channels Y652A and F656A, the effect was markedly attenuated (hERG-F656A) or completely abolished (hERG-Y652A). Voltage dependence of hERG current activation and inactivation was not affected by maprotiline. hERG inactivation was accelerated at positive potentials. The effect of maprotiline on hERG currents was voltage-dependent with a marked reduction at a more positive potential. hERG blockade by maprotiline was not frequency-dependent. Maprotiline is an antagonist of cardiac hERG potassium channels that preferably accesses the putative pore binding site Y652/F656. Although the affinity of maprotiline to hERG channels is low, its use in patients with risk factors for acquired long QT syndrome should be monitored appropriately.